The aim of the study was to compare the effectiveness and maintenance of two health promotion programs on depressive symptoms (DS) of older adults. The research was conducted with the network of primary health care in a southern capital of Brazil. In total, 119 older adult participants were allocated into different groups: behavior change (BCG; n=40), exercise (EG; n=51) and control (CG; n=28), assessed at baseline (A1) and followed-up at three (A2), six (A3) and twelve months (A4). BCG attended "VAMOS -Vida Ativa Melhorando a Saúde" (in English, Active Living Improving Health) program while EG attended aerobic gymnastic sessions. The DS were measured by the Geriatric Depression Scale (GDS-15) and level of physical activity (LPA) through accelerometers. Results show that only BCG reduced the number of older adults with high DS (A1=9; A2=4) and this reduction was maintained after six (A3=3) and twelve months (A4=4). Six older adults became physically active (BCG=3; EG=2; CG=1) after the intervention. However, there was no LPA maintenance after six and twelve months, once the frequency of insufficiently active older adults increased or was similar to baseline. When comparing DS, an interaction was found between group and assessment (F=2.94, p=0.01) for BCG, highlighting the reduction (A1=4.0; A2=2.5) and maintenance (A3=2.6; A4=2.8) of mean DS in this group. The results indicate that behavior change programs may bring benefits to the mental health of older adults and the VAMOS program seems to be a viable option for older adults in the community.
Resumo

Objetivou-se comparar a efetividade e a manutenção de dois programas de promoção da saúde sobre os sintomas depressivos (SD) da população idosa. A pesquisa foi desenvolvida no âmbito da rede de atenção primária à saúde de uma capital do sul do Brasil. Participaram 119 idosos alocados nos grupos: mudança de comportamento -GMC (n=40), exercício físico -GEF (n=51) e controle -GC (n= 28), avaliados no baseline (A1), após três (A2), seis (A3) e 12 meses (A4). O GMC participou do "VAMOS -Vida Ativa Melhorando a Saúde" e o GEF de aulas de ginástica. Os SD foram avaliados pela Geriatric Depression Scale (GDS-15) e o nível de atividade física (NAF) por acelerômetro. Os resultados indicam que após a intervenção, somente no GMC houve redução do número de idosos com SD elevados (A1=9; A2=4) e essa redução se manteve após seis (A3=3) e doze meses (A4=4). Em relação ao NAF, após a intervenção, seis idosos tornaram-se fisicamente ativos (GMC=3; GEF=2 e GC=1). Todavia, não foi observada manutenção do NAF após seis e doze meses, uma vez que a frequência de idosos insuficientemente ativos aumentou ou foi semelhante ao baseline. Na comparação dos SD, identificou-se interação grupo versus avaliação (F=2,94, p=0,01) para o GMC, destacando redução (A1=4,0; A2=2,5) e manutenção (A3=2,6; A4=2,8) das médias dos SD nesse grupo. Os resultados sinalizam que programas de mudança de comportamento podem oportunizar benefícios à saúde mental dos idosos e que o programa VAMOS mostrou-se uma possibilidade viável de desenvolvimento no contexto comunitário para esta população.
Introduction
There has been clear evidence of the inverse association between depressive symptoms and physical activity levels [1] [2] [3] [4] [5] [6] [7] [8] . In spite of the benefits of physical activity over the mental health of older adults [9] [10] [11] [12] [13] , 38.2% of the Brazilian population of 65 years or older is physically inactive 14 and is unaware of the benefits of this practice for mental health 15 . It is important to consider that the adoption of physical activity is complex and influenced by many aspects, such as intra and interpersonal, environmental and communitary 16 . Therefore, there is a need to develop and test new strategies to help older adults to adopt behaviors that are more active. The use of pedometers, for example, may help establish goals and monitoring 17, 18 and, in older adults from Florianopolis, showed to be a positive 19 . Bird and Hawley 20 highlighted the need for innovation that can be incorporated in daily life, resulting in benefits for health. In this context, programs for behavior change and promotion of healthy habits can be an important strategy for the increase of physical activity levels in older adults 21, 22 , contributing for promotion and prevention of mental health 17, 21 and improvement in quality of life 23 . Specifically, on the effectiveness of such program in the reduction of depressive symptoms, international studies have shown positive results after twelve 23 and twenty weeks 17 interventions. Nonetheless, in Brazilian older adults, there is few evidence on the effectiveness and maintenance of the benefits from interventions with educational programs, such as behavior change, and these deserve to be researched. One of the aims of programs of this nature is offering knowledge and strategies to help participants make healthier choices related to a more active lifestyle, able to be added to daily activities and per their reality 17, 21, 22 . Therefore, it is expected that behavior change programs are more effective and may bring more sustainable benefits to health, when compared to a conventional physical exercise program.
The aim of this investigation was to compare effectiveness and maintenance of two programs (behavior change and physical exercise) on depressive symptoms in older adults, users of the primary health care system in capital in Southern Brazil.
Methods
This study is part of the Project "VIA -Vida ativa: descobrindo caminhos saudá-veis" (in English, Active living: finding healthy ways), currently known as "VAMOS -Vida Ativa Melhorando a Saúde" (in English, Active Living Improving Health), a collaborative study between Brazil (Center for Sports/Federal University of Santa Catarina) and the United States (University of Illinois at Urbana-Champaign).
VAMOS is a behavior change program, founded on the socio-cognitive theory, based on the Active Living Every Day (ALED), as proposed by Human Kinetics. The detailed methods of the program and the intervention study, a community essay, has been previously described 24 . The study was conducted in six Health Centers (HC) in Florianopolis/Santa Catarina, located in two Health Regionals (North and East). The HC in each Health Regional were randomized in behavior change group (BCG; n=2); exercise group (EG; n=2) and control group (CG; n=2). The target population in the study were older adults, users of the HC in the previous six months. For sample composition, the following criteria were used: being 60 years or older; being interested in participating in the study; not having severe physical disabilities and/or cognitive impairment (based on the results of the Mini-Mental State Examination).
For this study, all the older adults who participated in the first assessment (baseline) of the depressive symptoms composed the sample. That is, 119 older adults (95 women), with ages from 60 to 95 years (70.5±7,1), in the three different groups: BCG (n=40), EG (n=51) and CG (n= 28).
The BCG participated in the VAMOS program focused on physical activity promotion, during three months, on weekly meetings of approximately two hours, with content related to physical activity and adoption of a healthy lifestyle. The meetings aimed at increasing self-efficacy and motivation for physical activity of older adults, help in time management to include physical activity in daily life, identify barriers and 129 health promotion programs and depressive symptoms facilitators for an active lifestyle as well as social support to overcome barriers for physical activity and, thus, help the promotion of daily behavior change of the older adults.
The EG was submitted to three weekly sessions of physical exercise (aerobic gymnastic) of 60 minutes/session for three months, aimed at developing components of physical fitness related to health. The sessions were divided in three parts: initial (warm-up); main (development of physical capacities) and final (stretching). The exercises were done individually, in pairs and in small groups (circuit) or involving all of the participants, depending on the activity to be developed. The cardiac frequency was monitored at the end of warm-up manually, by counting pulses in the radial artery. Materials used were batons, bells, ankle weights, balls, mats and hoops, and exercises without any materials. The metric count with or without verbal cues was a strategy adopted during the execution of exercises.
Both interventions (EG and BCG) were conducted by Physical Education professionals linked to the Primary Health network in the municipality of Florianopolis, previously trained. The CG was not submitted to intervention. Figure 1 ). There was one death during the study and were considered as dropouts those who stopped attending the interventions and never returned.
The data collection team was composed by Physical Education professionals and students, previously trained. The assessment of depressive symptoms was conducted through the Geriatric Depression Scale (GDS-15), using 5/6 (non-case/case) as cut-points 25 . The level of physical activity was assessed by accelerometer ActiGraph GT3X and GT3X + , used on the waist, during seven days, with data collected to 60-second epochs. Data were analyzed with the software ActiLife version 6.7.2 ® , being considered valid the data from the older adults who accumulated at least 10 hours of daily recording during at least four days, being three weekdays and one weekend day. The total time in moderate to vigorous physical activity (MVPA) was used, and sedentary behavior was calculated by the time spent in activities of low energy expenditure [1 to 1.5 MET]. The cut-point of 150 min/week of MVPA was used to classify the level of physical activity of older adults. 26 Considering this is a follow-up study and that loss of information throughout the assessments is a common problem in Health research 27 , there was an option for the intention of treating the data. Confirming such problem and the reality of intervention research, we highlight only 58 older adults completed all assessments (BCG (n=12), EG (n=25) and CG (n= 21). An input for the last observation of the outcome variable (depressive symptoms) and for level of physical activity, assuming there were no changes to those variables among those who, at some point, left the study. There was no input of data for the participant who passed away during the study.
The data analysis was descriptive (mean, standard deviation, frequency and relative frequency). Chi-square test was used to compare sociodemographic characteristics and analysis of variance (ANOVA) one way to compare means of age. For the comparison of scores of depressive symptoms intra and intergroup considering physical activity as covariable in the different assessments, after confirmation of normality of residual, the ANOVA two way for repeated measures, with a post hoc Bonferroni's test. Since the hypothesis for spheroid was broken, the Greenhouse-Geisser correction was used. Analyses were conducted using software SPSS version 21.0 with a significance level of 5%.
The study complied with ethical precepts and was approved in the National Committee of Research Ethics (# 480.560) and the Ethics Committee in Human Research, of the Federal University of Santa Catarina, under the review # 2387.
Results
Most of the older adults presented low education; were married; retired and with low monthly family income. On the comparison of proportions, the groups were similar for sociodemographic variables. However, on physical activity, the groups were different among themselves. The higher frequencies of active older adults were in BCG and EG, respectively.
It is also important to highlight that 90.8% of participants took medications (3.8±2.3); most of them considered their health as regular (40.3%) and good (38.7%); and, in the perception of most older adults (71.4%), their health status did not obstruct their performance of physical activity. Table 2 shows results on depressive symptoms in the different assessments. After the intervention, only BCG showed reduction in older adults with high depressive symptoms and this maintained after six and twelve months. Related to the physical activity level, after the intervention, three participants from BCG and two from EG became physically active. However, in all groups, after six and twelve months, the frequency of insufficiently active older adults was higher or similar to the baseline. For sedentary behavior, there was reduction in the mean from BCG after intervention and this was maintained in the follow-up. However, the EG also presented reduction in the time spent in sedentary activities on A3 and A4 (Table 3) . *There are undeclared cases; BCG= behavior change group; EG=exercise group; CG= control group. A1= baseline; A2= 3-month follow-up; A3= 6-month follow-up; A4= 12-month follow-up. 
Behavior change* A1= baseline; A2= 3-month follow-up; A3= 6-month follow-up; A4= 12-month follow-up; * There are non-declared cases; †Mean and standard deviation; MVPA=moderate to vigorous physical activity.
Statistical difference was found only for means of MVPA. The mean time spent in these activities by the BCG (A1=188.5; A2=218.1; A3=190.5; A4=181.1) was statistically higher from the EG (A1=98.2; A2=114.8; A3=85.4; A4=82.6) in the four assessments (p=0.013; p=0.005; p<0.001; p<0.001) ( Table 3 ).When comparing depressive symptoms, for the data without input, there was no isolated effect for the group (F=0.38; p=0.68) or the assessment (F=0.86, p=0.45), nor the interaction between groups versus assessment (F=1.54; p=0.17). However, the analysis with input data showed interaction between group versus assessment (F=2.94, p=0.01), being the BCG where the reduction (A1=4.0; A2=2.5) and maintenance (A3=2.6; A4=2.8) of means occurred for depressive symptoms (Table 4) . *covariable=level of physical activity; A1= baseline; A2= 3-month follow-up; A3= 6-month follow-up; A4= 12-month follow-up. ** standart deviation. † Statistically different from A2, A3 and A4 (p<0.05).
Discussion
This investigation conducted in the community context of a capital in Southern Brazil, to the knowledge of the authors, is the first to assess the effectivity and maintenance of two programs for health promotion (behavior change and physical exercise) on depressive symptoms in older adults, users of the primary health care network. There was evidence of the significant reduction of depressive symptoms after the intervention in the BCG and maintenance of this reduction in the follow-up assessments. The results identified are similar to other interventions that used behavior change programs for physical activity promotion. Wilcox et al 17 reported the effectiveness of a behavior change program -ALED, based on socio-cognitive theory and the trans theoretical model. The intervention lasted for 20 weeks and, among the results, the reduction of depressive symptoms was observed, as well as the increase in the volume of moderate to vigorous physical activity in older adults living in the community.
Kerr et al 23 conducted an intervention with a sample of 36 depressive patients and associated medication with a behavior change program based on socio-cognitive theory. After 12 weeks, there was reduction in the depressive symptoms, increase in scores of quality of life and increase in the volume of physical activity.
Another study conducted with 624 older adults 21 , also structured on socio-cognitive theory, did not find effects of the intervention on depressive symptoms in a general analysis. Nonetheless, when analyzing the results by different groups, those participating in the intervention with light depressive symptoms at baseline decreased those symptoms, while those in the same group and participants in the control group increased their depressive symptoms.
Once the reality of the Brazilian generation is aged, there is belief in the relationship between information/education/action looking to transform the information in knowledge and action for health 19 . Therefore, the VAMOS seems to be a program that can support the development of this relationship once its aim is to provide knowledge and strategies to help the adoption of an active lifestyle 24 . Programs such as this could be an alternative for promotion of physical activity, also reaching those who do not like conventional physical exercise programs, do not have the opportunity and/or cannot be inserted in such programs. Moreover, counseling actions looking to adopt healthy habits, including physical activity, become important strategies to be developed by primary health care 28 , in order to lower inequities in health.
The results did not evidence a significant reduction in depressive symptoms for participants in the EG. Even though there was the hypothesis of VAMOS being more effective than the exercise program, it was expected that there was a reduction of depressive symptoms in EG. There is evidence in the literature on the benefits of physical exercise in the reduction of depressive symptoms in those with a diagnosis 13 , as well as those without a diagnosis of depression 29 , and that physical activity interventions, supervised or not, improve depressive symptoms 29 . A few speculations for these results are: a) the activities could be insufficient to promote physiological alterations in mental health; b) the low level of physical activity of the EG at baseline could signal the lack of motivation for practice or functional limitation, minimizing the possible effects in mental health; c) the aims of the sessions for the EG focused on components of physical fitness.
The level of physical activity, used as a covariable in the comparison of depressive symptoms in the different assessments, may not have influenced the results, once the number of insufficiently active older adults did not lower after the interventions and six and twelve months after, the frequency of those increased or was similar to the baseline for all groups. On the other hand, a reduction of time spent in sedentary behavior was identified, as well as the maintenance of this reduction in BCG. That is, the participants in the BCG seem to have transformed sedentary habits in active behavior. This modification could have contributed to the positive results observed in this group.
Nevertheless, in the CG there was reduction in the mean of sedentary behavior, after six and twelve months. Therefore, even though no systematic physical activity was offered to the CG by the project, they could have participated in sporadic or systematic activity in the community. Furthermore, the fact that participants in the CG were assessed periodically on physical activity and have received personal results could have waken the interest and motivation for their daily behavior.
In this way, even though the VAMOS intervention did not result in direct increase on the volume of moderate to vigorous physical activity, we believe it can have reflected positively on mediators of physical activity such as self-efficacy and social support 30 . These aspects are evidenced in the theoretical support for the development of VAMOS, which were focused on throughout the intervention and may have contributed to the reduction of the depressive symptoms. These possible modifications on psychosocial mediators may explain the alterations in sedentary behavior, as well as VAMOS may have influenced other behaviors (nutrition, quality of sleep) which may influence mental health in older adults.
The limitations of the present study are based on the differences in the levels of physical activity between the groups at baseline; low frequency of older adults with high levels of depressive symptoms at baseline, which could have a peak effect in the results; lack of control for other variables such as the use of antidepressant, diagnosis of depression and mediators of behavior (physical activity) and physical activity in the CG. Even though there was control in the number of absences for BCG and EG, this information was not used due to the lack of data for some of the participants. Furthermore, the comparison between the groups may be limited due to the non-pairing of groups after follow-up losses; as well as the lack of information on those who dropped out during the intervention.
The present study identified the reduction and maintenance of depressive symptoms in older adults participating in the BCG, signaling that programs of this nature can also offer benefits to mental health. Although, the results are limited to the context of the sample and must be analyzed with caution, indicating more research needs to be done, specially in the sense to understand which etiological factors of behavior change contribute to the reduction of depressive symptoms.
It is important to highlight that this study was conducted in the community context and both interventions were led by Physical Education professionals working in Primary Health Care system. Therefore, we believe new methodologies for health promotion, such as behavior change programs, may be inserted in the reality of public health, looking to broaden the knowledge and autonomy of users in respect to their health. We suggest new interventions should be conducted in the community context, potentiate the impact of research in public health and that future research should include assessment and analysis of psychosocial mediating variables of physical activity behavior.
